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DETAILED ACTION 

1 . The amendments filed 5/1 5/2006 have been entered and based on the new grounds of 
rejection the finality of the Office Action data 3/20/2006 has been withdrawn. 

Response to Arguments 

2. Regarding claims 1-12, the apphcant refers to MPEP 2106 which states: "Data structures 
not claimed as embodied in computer-readable media are descriptive material per se and are not 
statutory because they are not capable of causing functional change in the computer. See, e.g., 
Warmerdam, 33 F.3d at 1361, 3 1 USPQ2d at 1760 (claim to a data structure per se held 
nonstatutory). Such claimed data structures do not define any structural and functional 
interrelationships between the data structure and other claimed aspects of the invention which 
permit the data structure's fiinctionaUty to be realized. In contrast, a claimed computer-readable 
medium encoded with a data structure defines structural and functional interrelationships 
between the data structure and the computer software and hardware components which permit 
the data structure's functionality to be realized, and is thus statutory". 

Regarding claims 1-12, even though the claims recite a data structure (signal 
constellation) stored on a computer readable medium, the claim is still silent as to structural and 
functional interrelationships between the data structure and the computer software and hardware 
components which permit the data structure's functionality to be realized. The constellation is 
stored on the computer readable medium, but the claim is silent as to how the constellation is 
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encoded on the medium to allow structural and functional interrelationships between the data 
structure and the computer software and hardware components which permit the data structure's 
functionality to be realized. Thus, the claim simply recites non-statutory subject matter (signal 
constellation) stored in a storage medium. Since the storage medium alone does not provide 
functionality, claims 1-12 stand rejected. 

Claim Rejections - 35 USC §101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

4. Claims 1-12 are rejected under 35 U.S.C. 101 because the claimed invention is directed 
to non-statutory subject matter. Amended claims 1-12 are still directed towards a signal 
constellation which is simply a data signal. Note this data signal merely consists of"!" and "0" 
to represent the coded signal. It does not fall under the category or a method, apparatus, product, 
or composition of matter. The signal falls into the category of Nonfunctional Descriptive 
Material. See for example MPEP § 2106 IV.B. 1 . (b) which states that 

The policy that precludes the patenting of nonfunctional descriptive material would be 
easily frustrated if the same descriptive material could be patented when claimed as an 
article of manufacture. For example, music is commonly sold to consumers in the format 
of a compact disc. In such cases, the known compact disc acts as nothing more than a 
carrier for nonfunctional descriptive material. The purely nonfunctional descriptive 
material cannot alone provide the practical application for the manufacture. 

The signal is functionally equivalent to the compact disc in that it is nothing more than a carrier 
for nonfunctional descriptive material (I's and O's). The nonfunctional material, or the signal for 
that fact, cannot alone provide the practical application for the manufacture. Without a 
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communications device, the signal is nonfunctional, it produces or manufactures nothing. Thus, 
a claim directed toward a signal is deemed non-statutory subject matter. 

aaim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 13, 14, 19, 20, 23, and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Barton et al. (U. S. Patent No. 6, 654, 431) in view of Schill (EP 1 324 558 
Al) and in further view of Walker et al. (US 2003/0076889). 

Regarding claim 13, Barton et al. discloses a transmitter comprising: 

a table (column 9, lines 35-51) for storing a multi-level signal constellation defining C 

points; 

a modulator representing a mapper (Fig. 3, block 320, column 9, lines 25-51) coupled 
to the storage medium for converting an input signal to a plurality of data symbols that each 
correspond to at least one of the constellation points; 

a pilot circuit (Fig. 3, block 330, column 12, lines 18-20) for outputting pilot symbols; 

an IDFT circuit representing a modulator (Fig. 3, block 340, column 8, lines 42-64) 
having an input coupled to an output of the mapper and to an output of the pilot circuit for 
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modulating the data symbols and the pilot symbols in accordance with an OFDM transmission 
technique; and 

using antenna diversity to improve performance comprising of at least two branches 
(antennas) (column 13, lines 38-50) coupled to an output of the modulator for simultaneously 
transmitting the modulated symbols. 

Barton et al. does not disclose the constellation includes points, one of which at 
defines a first level and a plurality of points define a second level, and a minimum inter-level 
distance between points is based on a maximized minimum difference between conditional 
probability distributions. 

However, Schill discloses creating a constellation comprising of subclusters of points 
wherein the subclusters of points are mapped to different mapping levels (sections 0049 and 
0055), wherein the distance between each subcluster of points is based on a distance between 
conditional probability distributions assigned to the set of subclusters (sections 0058-0059). 
Therefore, it would have been obvious to one skilled in the art at the time the invention was 
made to modify the device of Barton et al. by the teachings of Schill to apply probability 
distributions to subclusters of different levels of the constellation since Schill states this process 
can increase performance at the receiver. 

Walker et al. further discloses maximizing a minimum distance between constellation 
points (section 003 1). Therefore, it would have been obvious to one skilled in the art at the time 
the invention was made to maximize a minimum distance between the points of subclusters of 
different levels of Barton et al. and Schill as taught by Walker et al. since Walker et al. states 
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maximizing a minimum distance between constellation points improves bit error probability 
(section 0031). 

Regarding claim 14, Barton discloses a receiver (Fig. 10) for receiving data and pilot 
symbols simultaneously over multiple OFDM channels comprising: 

at least one branch (antenna) to receive a transmitted signal (column 13, lines 37-50); 

a DFT circuit representing a demodulator (Fig. 10, block 430, column 4, lines 47-54) 
coupled to an output of the antenna for demodulating received symbols in accordance with an 
OFDM transmission technique, 

a channel estimator (Fig. 10, block 435, column 16, Une 66-column 17, line 22) 
coupled to the demodulator for estimating a channel of a OFDM system using received pilot 
symbols; 

a table (column 18, Unes 46-67) for storing a multi-level signal constellation defining C 

pomts; 

a demodulator representing demapper (Fig. 10, block 460, column 18, lines 46-67) 
coupled to the demodulator and to the storage medium for converting the demodulated symbols 
to a plurality of data signals that each alone or in combination correspond to a constellation point 
based on the table stored in the demodulator. 

Barton et al. does not disclose the constellation includes points, one of which at 
defines a first level and a plurality of points define a second level, and a minimum inter-level 
distance between points is based on a maximized minimum difference between conditional 
probability distributions. 
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However, Schill discloses creating a constellation comprising of subclusters of points 
wherein the subclusters of points are mapped to different mapping levels (sections 0049 and 
0055), wherein the distance between each subcluster of points is based on a distance between 
conditional probability distributions assigned to the set of subclusters (sections 0058-0059). 
Therefore, it would have been obvious to one skilled in the art at the time the invention was 
made to modify the device of Barton et al. by the teachings of Schill to apply probability 
distributions to subclusters of different levels of the constellation since Schill states this process 
can increase performance at the receiver. 

Walker et al. further discloses maximizing a minimum distance between constellation 
points (section 003 1). Therefore, it would have been obvious to one skilled in the art at the time 
the invention was made to maximize a minimum distance between the points of subclusters of 
different levels of Barton et al, and Schill as taught by Walker et al. since Walker et al. states 
maximizing a minimum distance between constellation points improves bit error probability 
(section 0031). 

Regarding claim 19, Walker et al. discloses a method for decoding a signal received 
over a multi-carrier system comprising: 

receiving (column 13, lines 37-50) a set of signals that were transmitted from at least M 
transmit antenna branches using antenna diversity from a OFDM channel, wherein M is an 
integer at least equal to two; 

using a pilot symbols Fig. 10, block 435, column 16, line 66-column 17, line 22) of the 
set of signals to estimate channels of the multi-carrier system; and 
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decoding (column 18, lines 42-64) using a demodulator at least a portion of the set of 
signals by mapping them to a signal constellation. 

Barton et al. does not disclose the signal constellation defining a plurality of C 
constellation points and n=2M real dimensions, wherein the C points are disposed about at least 
two mutually exclusive subsets such that a separation between two nearest constellation points of 
adjacent subsets is based on a maximized minimum difference between conditional probability 
distributions. 

However, Schill discloses creating a constellation comprising of subclusters of points 
wherein the subclusters of points represent mutually exclusive subsets of points (section 0049) 
and are mapped to different mapping levels (section 0055), wherein the distance between each 
subcluster of points is based on a distance between conditional probability distributions assigned 
to the set of subclusters (sections 0058-0059). Therefore, it would have been obvious to one 
skilled in the art at the time the invention was made to modify the device of Barton et al. by the 
teachings of Schill to apply probability distributions to subclusters of different levels of the 
constellation since Schill states this process can increase performance at the receiver. 

Walker et al. further discloses maximizing a minimum distance between constellation 
points (section 003 1). Therefore, it would have been obvious to one skilled in the art at the time 
the invention was made to maximize a minimum distance between the points of subclusters of 
different levels of Barton et al. and Schill as taught by Walker et al. since Walker et al. states 
maximizing a minimum distance between constellation points improves bit error probability 
(section 0031). 
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Regarding claim 20, Barton et al. further discloses decoding (demodulating) the set of 
signals comprises separately determining which point of the constellation a particular symbol 
within the set of demodulated signals best matches (column 13, lines 53-64). 

Regarding claim 23, Walker et al. further discloses maximizing a minimum difference 
between constellation points produces mutually exclusive rings representing subsets of points 
which define a concentric sphere (see Fig. 2 and 3, sections 0022-0030). It would have been 
obvious to include this feature since Walker et al. states maximizing a minimum distance 
between constellation points improves bit error probability (section 003 1). 

Regarding claim 24, Schill further discloses mapping at least a portion of the set of 
signals to the signal constellation comprises determining a conditional probability distribution 
represented as shaping information (see section 0059) of each symbol (data block) within the set 
of signals (section 0079-0084). It would have been obvious to include this feature since Schill 
discloses using shaping information can increase performance at the receiver. 
7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Barton et al. (U. 
S. Patent No. 6, 654, 43 1) in view of Schill (EP 1 324 558 Al) in further view of Walker et al. 
(US 2003/0076889) as applied to claim 14, and in further view of Chiasson et al. (U. S, Patent 
No. 5, 608, 763). 

Regarding claim 15, Barton et al., Schill, and Walker et al. disclose all the limitations of 
claim 15, including a demodulator (decoder) demodulator for determining shaping information 
(section 0079-0084) representative of a conditional probability distribution (see section 0059) of 
the received symbols in the constellation. Barton et al., Schill, and Walker et al. do not disclose 
maximum likelihood demodulation. 
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However, Chiasson et al. discloses maximum likelihood decoding involving a maximum 
likelihood conditional probability distribution (PDF) of a received signal (column 2, line 59- 
column 3, line 21). Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the receiver of Barton et al., Schill, and Walker et al. with the 
maximum likelihood decoding of Chiason et al. since Chiasson et al. states maximum likelihood 
decoding improves the accuracy of decoded data, (column 1, lines 29-42). 
8. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Barton et al. (U. 

5. Patent No. 6, 654, 43 1) in view of Schill (EP 1 324 558 Al) in further view of Walker et al. 
(US 2003/0076889) as applied to claim 14, and in further view of Noonan et al. (U. S. Patent No. 

6, 049, 574). 

Regarding claim 21, Barton et al., Schill, and Walker et al. do not disclose the difference 
between conditional probability distributions of constellation points is a KuUback-Leibler 
distance. 

However, Noonan et al. discloses calculating a difference between probability density 
functions known as a KuUback-Leibler distance (Abstract and column 3, lines 44-57) to estimate 
a cost function for equalization. The KuUback-Leibler distance provides a minimum distance 
function (see Abstract). Therefore, it would have been obvious to one skUled in the art to modify 
the device of Barton et al., Schill, and Walker et al to use a KuUback-Leibler distance as 
disclosed by Noonan et al. since Walker et al. states maximizing a minimum distance between 
consteUation points improves bit error probability (section 003 1). 
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Allowable Subject Matter 

9. Claims 16, 22, and 25 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Curtis B. Odom whose telephone number is 571-272-3046. The 
examiner can normally be reached on Monday- Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubUshed applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto,gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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